Severely damaged lower extremities with poor vessels are challenging situations for reconstructive surgeons. Patients with such extremities may have problems resulting from an inadequacy of recipient vessels caused by factors such as arterial occlusive disease or previous accidents or surgery. In such cases, a vein graft is considered. It allows for anastomoses outside the injury zone or compensates for short pedicles, thereby reducing the risk of tension and the concomitant hazard of thrombosis \[[@B1]\]. However, vein grafts prolong the ischemia time of the flap, and adjusting the length of these grafts is difficult \[[@B2]\]. Further, we can consider an arteriovenous loop to anastomose a vessel when we need additional pedicle length or an adequate recipient vessel. In such a case, we first make a temporary arteriovenous loop between the artery and the vein. A few minutes later, we check for suitable vascular flow in the loop. Then, after bisecting this loop, we anastomose the new vessels to the donor vessels in an end-to-end manner ([Fig. 1](#F1){ref-type="fig"}). This technique can be performed as a one- or two-stage procedure. The use of arteriovenous loops in a one- or two-stage procedure has been subject to debate, and as of now, there is no general agreement on its indications \[[@B2]\].

In this report, we discuss the case of a patient who underwent free flap surgery using an arteriovenous loop by an immediate one-stage procedure and suggest that this technique be considered a breakthrough technique for a free flap transfer of poorly vascularized lower extremities.

A 58-year-old man was referred to the Department of Plastic Surgery for a soft-tissue defect of the right lower leg resulting from a motorcycle accident. He had no history of any underlying disease such as hypertension, diabetes, or peripheral arterial occlusive disease. However, unfortunately, he had a previous history of an anterolateral thigh perforator free flap because of chronic osteomyelitis with a soft-tissue defect on the same lower leg due to severe trauma caused by a motorcycle accident 5 years previously.

When he transferred, he had an open wound on an open fracture at one-third of the distal shaft of the tibia with exposure of the bone and hardware and continuous draining overlying his tibia fracture site ([Fig. 2](#F2){ref-type="fig"}). Pseudomonas grew from the open pus culture overlying his wound. Antibiotic therapy failed, and the infected nonunion of his fracture was diagnosed. A number of debridement procedures were performed. After observing the little infection wound, we prepared for reconstruction with a latissimus dorsi myocutaneous free flap.

We obtained an angiogram of the right lower extremity for the preoperative assessment; it showed a diffuse atrophic change in the right lower extremity but no obvious stenosis of the right posterior tibial artery and proximal portion of the peroneal artery. The collateral circulation of the distal part of the right posterior tibial artery and peroneal artery is shown in [Fig. 3](#F3){ref-type="fig"}.

However, in the operative field, there were also no available healthy and well-vascularized recipient vessels due to the patient\'s previous injury. There were no adequate recipient vessels below the patient\'s popliteal vessels for anastomosis. Therefore, we designed a temporary arteriovenous loop by using the left lesser saphenous vein between the popliteal artery and vein ([Fig. 4](#F4){ref-type="fig"}).

Thus, we created new reliable recipient vessels by using this arteriovenous loop at one stage. After obtaining adequate vascular flow, the loop was bisected and the vascular flow was re-established successfully. The donor tissue (latissimus dorsi myocutaneous flap) was subsequently transferred. We anastomosed the divided vessels in an end-to-end manner to the distal thoracodorsal artery and vein, which were used for the donor pedicle of the free flap. After the operation, there were no postoperative complications ([Fig. 5](#F5){ref-type="fig"}). Follow-up at 12 months showed no evidence of osteomyelitis or flap failure.

Using a one-stage arteriovenous loop enabled not only satisfactory patent anastomosis but also vessel diameter extension, particularly in ischemic limbs. An arteriovenous loop permits the identification of the initial vascular adequacy of the recipient vessel. We can rapidly detect leakage from branches if there are problems with the graft. In addition, vessel distension *via* arteriovenous flow pulsation prevents errors related to the vessel length because of vessel spasms. It permits distension at normotensive pressures, avoiding the endothelial injury that occurs at much higher pressures than usual in manual distension \[[@B3]\]. Technically, it provides an opportunity for the repair of leakage and the removal of kinks in the vessels before the free tissue transfer. This technique can be performed easily, and monitoring the patency does not require a long period of time. Following loop bisection, end-to-end anastomosis to the donor pedicle is possible outside of the injured zone. It also enables immediate vascularization of the flow in the vein; thus, the ischemia time can be decreased. Further, it can decrease the ischemia time of the vein graft itself \[[@B4]\]. The simple vein graft is only performed when the donor and recipient vessels are all identical. However, the arteriovenous loop has the advantage of creating new vessels at the problematic recipient vessel site. The use of the lesser saphenous vein has some advantages because of its more-than-adequate length, approximately 40-50 cm, and its thin walls with a nearly constant diameter \[[@B4]\].

Lind et al. \[[@B5]\] have reported that the two-stage approach is more manageable. When the procedure is staged, the fistula can be observed for several days to be certain that it has adequate blood flow to support the free flap. Nevertheless, the one-stage procedure has logistic and economic advantages over the two-stage procedure \[[@B2]\]. However, some other surgeons advocate the use of the one-stage procedure. The largest case series on this topic was published in Taiwan, with 34 cases: 28 one-stage and six two-stage procedures. In this case series, the occlusion rate in the one-stage procedure group was 29%, with an 11% flap failure rate, whereas 50% of the two-stage loops occluded, with a 33% flap loss rate. The authors demonstrated that two-staged arteriovenous loop is even more disappointing from the point of flap survival \[[@B2]\].

In summary, the use of an arteriovenous loop makes a neovascular system possible and is a useful method for solving unexpected vascular problems at an inadequate recipient site. Therefore, we conclude that an arteriovenous loop can be used as a breakthrough tool to overcome unexpected problems of micro-reconstruction in poorly vascularized lower extremities.
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![Schematic representation of an arteriovenous loop (A-V loop).](aps-42-652-g001){#F1}

![A 58-year-old man injured in a motorcycle accident, preoperative: hardware was exposed along with his bone and soft tissue.](aps-42-652-g002){#F2}

![Angiogram obtained prior to free flap reconstruction: diffuse atrophic change in the right lower extremity and no obvious stenosis of the right posterior tibial artery and proximal portion of the peroneal artery were observed. RT, right leg.](aps-42-652-g003){#F3}

![A-V loop created from a branch of the popliteal artery: the A-V loop was established using the patient\'s contralateral lesser saphenous vein system.](aps-42-652-g004){#F4}

![Postoperative appearance following latissimus dorsi myocutaneous free flap using the A-V loop: the wound healed, and there were no further complications.](aps-42-652-g005){#F5}
